Purpose: The purpose of this study was to investigate whether the findings of Tc-99m pertechnetate salivary gland scintigraphy (SGS) can predict the outcome of sialoendoscopic intervention in patients with obstructive submaxillaritis. Materials and Methods: Eleven patients with obstructive submaxillaritis were prospectively recruited. All patients underwent sialoendoscopy. Tc99m pertechnetate SGS was performed both before and after sialoendoscopy. Results: Sialoendoscopy was effective in the glands with tracer uptake (n ϭ 9) demonstrated on SGS before the procedure, evidenced by not only relief of the symptoms but also improvement in excretion in post therapy salivary gland scintigraphy. In contrast, sialoendoscopy was ineffective in the glands without tracer uptake (n ϭ 2) in pretherapy scans.
C hronic obstructive sialadenitis, mainly obstructive submaxillaritis (OS), is the most common salivary gland disease. 1 Obstructive sialadenitis is characterized by recurrent salivary gland swelling caused by various obstructive factors including calculi, stricture, and foreign bodies. Calculi are the most common cause of salivary obstruction. 2 Sialoadenectomy had long been used to treat OS in the past. 3 In recent years, sialoendoscopic intervention (SI) has proved to be an effective and minimally invasive means of treating obstructive sialadenitis. 4 -7 However, there are an average of about 15% patients who will not benefit from SI. 4, 5, 8, 9 Those patients who failed to improve after SI frequently still need to have sialoadenectomy. This investigation was undertaken to evaluate whether the results of a presialoendoscopy salivary gland scintigraphy (SGS) are prognostic in this clinical setting.
MATERIALS AND METHODS

Patients
Eleven patients (3 men, 8 women, aged 25-55 years, and average age 35 Ϯ 9 years) with a diagnosis of OS were prospectively recruited from 2006 to 2008. Written informed consent was obtained from all patients. This investigation was approved by the ethics committee of our institution.
Sialoendoscopic Intervention
SI was performed as previously described 8 under local anesthesia by the oral and maxillofacial surgeons.
Salivary Gland Scintigraphy
Tc-99m pertechnetate SGS was performed with the patient in a supine position. Following injection of approximately 370 MBq (10 mCi) of Tc-99m pertechnetate, dynamic images were acquired for 30 minutes with oral administration of vitamin C (Vit.C) at 15 minutes. 10 Regions of interest around both submandibular glands were drawn manually. Time-activity curves of both submandibular glands were generated. The levels of tracer uptake by the gland were evaluated by comparison with the contralateral unaffected submandibular gland and the background activity. Gland uptake was considered to be a normal level when it was similar to the contralateral gland accumulation (Fig. 1A) ; decreased when obviously lower than the contralateral gland accumulation but higher than background activity (Fig. 1B) and absent when equal to the background activity (Fig. 1C) . When there was a fast secretion of the tracer from the gland after Vit.C stimulation, excretory function of the gland was regarded as normal. Otherwise, it was regarded as unresponsive (Fig. 1D) .
RESULTS
Findings of Sialoendoscopy
Ten calculi were removed successfully by SI. The single patient with duct stenosis was treated by balloon dilatation and continuous irrigation through the sialoendoscope.
Functional Change of the Affected Submandibular Glands Following Sialoendoscopic Intervention
Before SI, excretory function was not demonstrated scintigraphically in any of the 11 affected glands. The uptake was found to be normal in 4 affected glands, decreased in 5, and absent in 2 glands.
Following SI, all 4 glands with normal tracer uptake on the pre-SI scan had improved excretion of the glands. Symptom relief was achieved in all 4 patients.
The excretion of all 5 glands with decreased tracer uptake in the pre-SI scan was also all improved following therapy. In addition, the tracer uptake became normal in 3 glands (Fig. 2 ). All 5 patients had symptom relief.
In contrast, both of the 2 glands with absent tracer uptake on the pre-SI scan showed neither improved tracer uptake nor excretion after the therapy (Fig. 3) .
DISCUSSION
Previous animal studies have shown that cell death is uncommon after ligation of the main salivary duct and the gland function returns to normal after ligature removal, 11, 12 which is consistent with our results. Since the therapeutic effect of SI may depend on the presence of tracer uptake by the affected gland in the SGS, preintervention SGS can effectively screen patients who can or cannot benefit from the sialoendoscopy procedure. Those glands without tracer uptake in a SGS are not indicated for SI because they will not benefit from this procedure. In other words, for those glands having tracer uptake shown on a pre-SI scan, SI should be the first choice and sialoadenectomy should be avoided because the salivary gland function is likely to recover after the obstruction is removed during SI. On the other hand, for those glands which have absent tracer uptake on the SGS, it is unlikely a SI will be beneficial and therefore, sialoadenectomy can be considered.
SGS has been used in many clinical settings to evaluate salivary gland function, [13] [14] [15] [16] including using a postsialoendoscopic scan to determine the success rate of the procedure, 17 which was recently published by our group. One of the limitations of our study was that the results were based on a relatively small number of patients. Further study with a large population is warranted to confirm our findings.
CONCLUSIONS
Our findings indicated that SGS should be routinely performed before SI is considered in patients with obstructive submaxillaritis. shows that following vitamin C (Vit.C) stimulation, the radioactivity in the left gland will drop (solid curve) because of normal excretion. In contrast, the right gland is unresponsive to Vit.C stimulation and the radioactivity continues to increase (dash curve).
FIGURE 2.
Recovery of gland function after sialoendoscopy, salivary gland scintigraphy images of the left submandibular gland (arrow) before (A) and after (B) therapy. Time-activity curve before therapy (C) demonstrated that the normal right submandibular gland (dashed curve) responded well to Vit.C stimulation with a decrease in activity while the diseased left submandibular gland (the solid curve) had no response to the Vit.C stimulus (arrow) with continued increase of activity in the gland. In addition, the level of the tracer uptake in the left submandibular gland was significantly less than that on the right side. After the successful sialoendoscopic intervention, the time-activity curve (D) showed that the tracer uptake level of the left submandibular gland (solid curve) was even higher than that of the right side (dashed curve). In addition, both side now responded well to Vit.C stimulation.
FIGURE 3.
Left submandibular gland remains nonfunctional after sialoendoscopy. Salivary gland scintigraphy images before (A) and after (B) therapy for the left submandibular gland (arrow). Time-activity curves before (C) and after (D) therapy both showed the uptake of the left submandibular gland was at a background level (solid curve) and there was no response to Vit.C stimulation (arrow).
